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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device which has a reliabile 
semiconductor chip and has a good heat radiating 
property. 

SOLUTION: A semiconductor device consists of a 
semiconductor chip 6 having an electrode on one 
principal plane (rear surface), a heat sink 1 which, being 
disposed face to face with the rear surface of the 
semiconductor chip 6, absorbs heat generated by the 
semiconductor chip 6, an insulating board (ceramic 
board) 2 which is disposed between the semiconductor 
chip 6 and the heat sink 1 and is thermally connected to 
the heat sink 1 , a conductive plate (copper plate) 3 which 
is disposed between the semiconductor chip 6 and the 

ceramic board 2, being joined to the ceramic board 2, and a group 9 of metal thin wires which 
is intertwined metal thin wires 1 1 having a resiliency. The group 9 of metal thin wires is 
squeezed to be secured between the semiconductor chip 6 and the copper plate 3. Due to 
this structure, even if there is a deviation in position in the longitudinal direction or the 
transverse direction between the semiconductor chip 6 and the copper plate 3, a thermal and 
electrical connection can be kept without damaging the semiconductor chip 6. 
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[0004] 

*L<*f;bnU #f*fj//5 6 ©38$ft#Hfln-f3ffl 

SE#±*U ^*f'^5 6, Eft£5 1fc«bM± 
D B CStg 5 4 t ©fyiSS^IllS i ft <0 N 118C/T 
1-<fcM-DBCg&5 4fcMM±;5fei?&tK5 1©S5*S» 
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[0 0 1 3] *£B©£2©ttfttt, i±Bfc«B*r* 
■T SsMHfrf-j^i, i±Bfc#BLTEB4ft, 



(3) 2000-223631 

4 

ixfc«fe»ttffi4, *mto?y7bim&miz&&z 

ft, »*tt«fc«*Sftfc»Ett«i:» ¥»*^s'^t- 
»«tt«fc©EiaBB*ftfcBR©'<*tttr#1-S±B 
W»j6»e><t5All*Blft#-C&o-C, *ST©&ig»l4, 
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©m^Wib'J;o ? fl«le^?^^t^tTv^5„ 
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5. £fc&JS»§¥9l4, jf L-o^^ttTtTcO^lcM 
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[0 0 2 3] fcfc\ -#Wl£&JRl4ig|» LX L* 5 is 
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£&A l 0 £8# Lie < tH4K*r#r* £ t 

a. t^x\ &&mmi i©s*ti 2i^y >-#n?fo^v> 
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/Bv>yti§£KI4, B4Ki*1-J:5t, t^v^i©*! 

•ffs (Mo) , ^ty>)A (V) hZ\,V*-3"7 (N 

b) *s:jiv^««tt3«Ki 3 &&mmmm*-Q&# 1 



(4) #H 2000-223631 

6 

2©«ffilC^LX*5<. {SH^Ml 0/4*6- 
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[0 0 2 9] AVfi^&ftSttfftfilOfiMlffi^ilX 
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±»KI4B»ffl©«Iffi3*s^aFixXV^5. »S3©± 
»Ktt4k*»«U»9*5EBSit» ^M»g|9©±SlilE 
I±^ft:^y7'6^iae$nxv^, ^^7^6© 
SSIE|±5IS^07 , 2 ia*»*SJtTV^. 
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5(7 7-2 1 Sr^tT, ^f7/6 t^y >- h Eiiffi 2 2 
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*fcttttB»2 3#EB3iV fi«B»2 3©-«Hitt 
*»»««*«©#* h 2 6#»|fc 3 ilTV* 5. 
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Sfttv^fc*, *y72 l s 7"y vhEBffi2 2, ffi 
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[0 0 3 2] *fc, *BMttft9ttJBEA*aift&JiT^ 
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3#l-g-#££*tv^ie\ WM&fc&£V&fctt.te*Z 

©BfW©B*fc*s^T«flsi45BiM*±Bi 0tf 5 £ 
as*3ri»::J:!K BBBttfcitfBBtt&aSi-* 
ri#-e#3. teHi^Jgi 0(4^M«i i© 
WkfcJ:S«(l:±#frlSJk-J-5. *»*©B*!»« 

-t3©*ftfe1\ «BB©ft*fc*fc1-fc»BB©»B 
WBBfc J: 3BB* X©»4B6Jk*>' -f 

$*v5c spx.Tv 6bmbi l&m&xv^mvtf-y-? 

6«9»H^Bt*ilK»l«lLTlt*i-S«i (UNO 3 
©3*©-t;h.-eii*Efcl4ffi»j6&B l 0 irg^ 
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[0 0 3 3] 3&|c, BiaB&OftBtfftfcS^BB 
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©BBtttf** t1" 5 Br*tt*«* t < KB $ h 5 . 
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BBi At, «S»tttrB«fc+8*m-C»***ifcB 
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WffifflT-#2>. fijfittfcWtti LTtt, l(Cu) t 
L<I4£B (Ag) , T/U5 = 7i>. (AI) BBBB-e* 
3. 

[0 0 3 81 flO»W'±hll M14, 1 

'9 ©<SiSEttt#^itt?riSSi-3 r. t ^T-# 5 0 
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2©BBB'fc£4*i5. 

[004 1] of'lc, 11 9 4 5 l l © 

BB^+tttrBi - * - t«rW»i:t5AB3 5T¥R 
SrBtfU B»»:tt«r1»«t + 34B3 6-C«»)©*n 
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B©B*«B*©AB-CB-»4:LTBrili-5i, 
50 »»1 i©BBtttti:»*tttBBB^rBK*5iB* 



(6) 



[0 0 4 3] 12*14 LfcV^, %2<n&MMlC}3 

fc, aML£ti;fta&a£aaaai 1 tfaa+iii 
[00 44] 3 & 3 OjC»Wei4, &JS 

aaa 9 ©aafc&aaaa 9 ©aafcaasitfcfia 

aaaiOfc»^fr*L*Wfta*Wa»l 7*aa W 

)hui 9 1 mmvmwms. Lfcaato^TRWi- 

S. Hl0tt»3©aaflfcafe5aaaaB©aift«r 
*-T»f®iaT*fc5o Hl0t*-tJ:5t, y7 
6©JEBt«IS3tolB»rfiB/Si&|li 0#a« (Bf 

Six, &JSWi^SP9©^fwl4(Si»^Sl OJCSttr 

1 7 tt&ifttf *> btt Saa*5&a»a8 9 

[00451 011 (a) KfrtZ 5 ¥a#aB© £0 

-6©iBi:l5lSI^ C^PP3 7©&BK*>5. 
[0 0 4 6] 01 l (b) lc*i"J:5C ¥»ft£eB© 
a»*fct>-f*a«a'U a»a*-s^eJ:a*3B© 
JETjjJSJK * 5 , 9ri5£ bdffLo^Sixfc . 

£«3ixfc«Bj{&aai 0ttA*»»W9©BllW 
$f<0j|'>iat)> ¥»^->7 , 6©J^iai-(4^tilL-T 
<5. fi»jfS&*l-0»4««3©*BtanttSr*i-S » 
fcfc, ^&3^®£ifixft#bJ£#5;^ St>J£#ofc 
bffiffi. 3 ©SIRS 19Sf L*-J£^ 5 r 1 3&?T-# fc 

ott, iffe^iallS¥l 7ttj¥Lo**Jl*V^©T»» ¥ 

aa^y^ewaawBaaaai omaui). 
aaaaa i o saw-*-* r t * < aaaaaa 1 7 ic 

iDSfeitTV^. Hm.fcM&M 1 7l4(S»^ai 0 

taiia****^©-?, fftfaaawBi 1 (a) © 

7*6©SSff|!*-CMc.T< 5. 40 
[0047] »3 (OWPM\C t. Jttf, - y 7 s 6 *» 

b I4^ffi L ■k.mUM.'km 1 0 It i 5 > a - h £BS <* r i 
*&jtft«,8¥l 7l4^»^-7 7 e 6 

Kj4o**ivfica4*>6), ffia^a 1 0 ^aaaa 
aai 7©^ffiijirt-eai-c< ztx-immftmrnmi 7 

Tx (sa^ai o^aaoaa^aa^^Q^ * 
fc, 4aaaw9w#««H«r*#<a*it<>-ct 
4. 

[oo4 8] (s?2©ni&©^i§) «2©a«oaa-c 50 
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14, ai©aa©jgttW3v^TRaufcaa«awoft 
*>5ic ^aft^y^iaaaa <aso t©MKEB 
3*ifc«a©/<jH4**i-saa»aa»6fc*aaaa 
STfcot, a-c©&a»ai4, laasaai^aas 

aa#aa u-caaa*- y ^©aataa ufc&a«i 

a*rav^fca*Kov^THB*:aa u-caai-s . 
[0049] ai 2ttW2©**©»afc«*>**aa 
aawaatr^i-affiH-cfcs. a 1 2 ic*i-«t 5 ic 
*2©**©»aK«fc5 i i t a*»att:» i±a <a 
a) taa'trai-s^a^y^eir^ ^aaf-y^e 
©aaiE»fiLrEas*i, *aa^y:/6i&»e>a&i- 
aataai-cjwwBt. *t#fy^6i*««io 
WKEBSft, 3Ska«iw»^siifc«attta 

2i, ■fe9 5s'^tE2^^$nfc«tg2 8i, 
J^aaf-y^e £SBt£2 8 i©IHfcEfi£ixfca&©'< 

or, a-c©&aaa2 714, ia#&a2 8£&a<* 
jx % ^fl£^ S /7 , 6©aB»j:aa(-iEiisn, aa#a 
ftL-c¥a*^y^6©aai-atttfcAa«iaa3 9 
tz^-t&o hi 2icav^-c, ttaattaau-cv^a. 
r©±5fcaa*ai-5¥a*»B«::*iv*-c\ ^aa^ 
y^6©±^a>bJE73SrPPin-rsr.tic,t»j, &aaa 

2 7 ©jfrffi^S if ftLt, ^fy760 

10050] a2©aa©aafca*>saaaa 
a 3 9©3K^fe»cov>TaESraatrawi-5. 

[0051] ( a ) s-r , @ 1 3 0 1-, as 2 
8, 2 9K&aaa3 o&aa£-tt5fc*©«8©?L& 
aa u aa 2 8 , 29 &?L©<£K;a s £fc> s 5 ± 5 tea 

^a5o ttT, lo©?Lt»U-Cl**fcJ4aa*©A 
a*s#V^^a^, ?L©»r®af-M-r5^:JS»3 0©»rffi 

^©^•ttJt*/!* 5 ^^ < * u . s^ft • aw^a * l-v^© 
[0052] (b) o«rt % »*©ni>a3 i-caaa 

a 3 0 5raS2 8(cn-7#(tt, ^1*8^ 3 0 

jifca«2 8 4raai-s. ^©s#, n^«-3 iaai~tr 
5t, aa»a3 0Mfca*a*, aaaiooat* 
•oTL4 5©r, axaaa-cas. 

[0 0 5 3] (c) o#*lc, Hi 4tr*-f J:5t, 

af-y^"taa2 8ra©aa©fc*t ! ^S'icAaaa3 

0©££#3 3fc*(tatS2 8 5r§l#±lf5„ 
[0 0 5 4] (d) HI 1 5 ICtjH" £ p l£, *y 

?34 iras 2 9 ©aaictetJ-ttT&aaa 3 0 ir^o»r 
u±.oT.uzmxs aaaaa ufcaaoaaa 
a2 7a^95^K«a*nfc«MR2 8a»6)ii*. 
[0055] a 2 ©aaoaai^afcs^aaaa-c 
14, sftf^a©^afl£f-y7'6©a®icfia*aj-fna$ 
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[0 0 5 6] fcfc, AH»»2 7©»ftUfc±3EF**B© 
©JS^ £ KiRi" 5 - 1 ri 5 T* # 5 „ 

[02] Hl|zj3rtSAJIfBiWffid<r#-rtt*BB-C«> 
[El 3] JBlO**©»tttffb5A*llttl»©»tt* 
[0 4] A«*B»0«ffiO»*Sr*+H-C*)*. 

[is] £K«*«©«ii#ife*^*4«Bi"c*5. 

[0 6] &M«tf!¥£flLo£LT@£t3;*)*&^-f 



(T) ^200 0-2 2 3 6 3 1 

12 

[gl4)!2 ©Xffi©^fSir#fr5&JI«$©^i£ 

[015] jB2©£lfe©#16fcft*>S£MfB*#©»j* 
#8sfc*-*-»rBH-CifeS (*©3) = 

[016] «*a«irfiib5iN»#Kll©«*Sr*i-»r 
B0T?fcS. 

[017] tt*a«^«t>5iMfcttStt©»ttSr7Pl-« 
5C0T*fc5„ 

y<? [018] a*a« ¥»fc«E©E o ©«* * 

[«F#©RW] 

i 

2 -fe 7 5 y ^ 
3,8,2 8. 2 9 &K£ 
4 D BCS® 

6 sMKttf-y:/ 

9,39 

10 <&K«&ft 
.20 11,14,15,27,30 



[07] mio&MM\z.&t>z&mmmm*i-m*.® 

[0 8] %2<Dmm\zght>z&mi®M<DMft*^-tm 
B0r*fo5 (^©i) . 

[0 9 ] g 2 off«l:f-fc5^I»Oi«^/TtBr 
B0-C&5 (-to 2) „ 

[010] *3©*#W::«fra^{«J«©*J$«:* 

[0ii] %3<o&Mm\z&t>z>tm#mmm<ammz 

[012] ff2©Jtlk©fttti::fffcS¥*#SB©«fj* 
Sr^i-WrBHT**. 

1013] m2<Dmm<oMm\z&*>z>&mto&&<Dj&& 



30 



1 2 
1 3 



16,35 
1 7 



3 6 



1 8 

2 1 
2 2 
2 3 
2 4 
2 5 

2 6 

3 1 
3 4 



■7V y hi 



[01] 



[02] 



14] 




4:DB0ffi 

6 7 



1J:»«*SB 



